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Classification of Banks and Prediction of
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Additionally, since among the main causes of the actual banking problems, non-performing loans s'eem 
to have played an important role, it would be interestiug to see if a variable including non-perfonrring 
loans is significant in the model. 
F~~~~1Ely, r try to evaluate the accuracy of the models by testing their classif"rcatlon and their 
prediction accuracy of ftrture banking problems. The objectlve is to choose a model that best classifies 
the baliks from the estimation sample while having the best frt, in order to use it in forecasting by 
using data froi~l the prediction sample. "Which ~firiancial ratios are most useful when desci~ibing the 
status of the Japanese banks during the last decade'?" is also one of the questlons thls paper tries to 
answer. 
A balrkruptcy model would even more help to i~~iere~Se o~~eetfivity of financial perfcu~mance 
evaluation. Indication of banking problems and their prediction is a useful tool in reducing the costs 
of financial check-ups by schedLriing them exactly where it is needed (for those banks likely to face 
problems). The beneficiarles of SLlch a model arc: the banking' insurance company (the DIC in Japan) 
interested in reducing its costs, the major depositors of banks, banks themselves, especially when 
assessing the potential of another bank before a mergel' or a LBO, *~nd the bank employees unions. 
The paper follows the following Str~ct~n~~e: al'tel~ explaining the purposes in the introduction and 
the theoretical basis of banlcruptcy models in chapter '_, the sample selection a_nd the variables tested 
are presented in chapter 3. Chapter 4 explains the selection of the best model and presents the results 
and chapter 5 summarizes the 1"mdings and concludes the paper. A11 graphs and results are included in 
the data appendix section. 
In this paper I apply the linear probability ~~~~~~e~, the logit and the probit models in case of the 
Japanese banks in order to achieve a classificatlon of banl.-..s into 2 groups ("problem banks" and 
"healthy banks") and a prediction of flrture behaviour (the likelihood to face problems), based on the 
bank s financlal chalactellstrcs The scole assrgned to a porticular bank will have the fon~l: 
Z B,, + ~ B x,J, where B,, represents the constant tenTl, j the number of independent variables 
f** 
(meaning the bank's characteristics expressed as i"mancial ratios), the maximum number being k and 
i represents a particular bank from the sanlple. 
The S~~~lr)le data was collected from the "Analysis of Financial Statements for All Banks" for the 
period FY1992-FY1999 at the end of each financial year on March 30, including the total population 
of city banks, regional banks of the second tler, trust banks and long-term credit banks, a total of 88 
banks in 1993 as an mitial population, 29 being in the "problem banks" group and 59 being m the 
"healthy banks" group. 
The dat~ consists of excerpts from the balance sheet (Liabilities. Stoclcholders' EqLrity and 
Assets) and the income statelnent, which are used to calculate the necessary bank ratlos. The bank 
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The values In parenthesis are the standard el~:'ors ccnTesponding to each variable's coeffrcient. In 
the context of a two-tailed test using a nonTlal distribution for 83 degrees of freedom, the significance 
levels for the variables (p-values), when testing the null hy. pothesis of havlng a particular coefficient 
equal to zero, are: 3.2~ for the constant, 68.9% for l~eturn on equity, 3.4~6 for the leverage multipller, 
4.8~6 for net interest to average assets, 0.9% for operating expenses to operating income and 74.9~6 
for the logarithm of non-perfonning loans. In this case, it proves that the operating expenses to 
operating incolrle together with the leverage murtipiior anci the net interest to average assets are the 
most significant variablcs. . 
All the coefficients have the expected sign, meaning that a balik is more likely to fail if the retLu~n 
on equity is lower, the leverage multiplier fs higher, the net interest Income to average ealTnlng assets 
is lower (less earning for the effort), the cun'ent account balance of payments rate is higher (more 
expensive running of business) and the logarithm of total non-perfonTring loans is higher. The 
coeffrcients signify the effect of a unit change in an independent variable on the probabillty of the 
dependent variable. The coeffrcients are not c.orrelated with each other. The R2 (Arturo Estrella) of the 
model was 0.3765258, which is a reasonable value, if we keep in mind that 5 financial ratios are in 
this model. The classification error rate is 14.77273P/o, the "problem bank" acculacy rs 65 51724~ the 
"non-problem bank" accuracy is 94.91525% and the overall accuracy or the number of correct 
predictions Is 85.227279~. 
Regarding the elaSS~fi:~:at~o~~ ~iee~l{~'~cy (evalLrated from the results using the initial salnple), the Z 
values indicate problems of the banks 2 to 8 years bcfore a bankilrptcy or a drastic restructuring, the 
average being 3 years before. The bigger the banks (the total assets) are, the longer is the period of 
problem years indicated by the score before the pLibllc news release about problems. This result may 
be due to: (1) the fact that the activity scale is different, meaning that regional banks having a cJient 
pool of small- ancl middle-sized finns are more rapidly affected by ~ deterioration of the economlc 
envirollment than bigger banl~'s; (2) the accuracy of the data made public may also have played a role. 
For example initially, the making pLlbJic of non-perfonning loans was not compulsory for the regional 
banks. 
In the case of ba~~E~~'~~ptey, the small number is remarkable, especially among the small regional 
banks. Z-scores indicate that banks with problems often usect M&A as an escape. Even in the case of 
the banks that went bankrupt, there vvas a t~"~~~Sfc~ of ~SSetS towards other banks and these as well 
suffered from a deterioration of their score in the next I -5 years after the transfer. Thel~e are several 
cases of assets receiving bank_s that went baltkrupt themselves after the transfer. Since the actives of 
problem banks have not been "cleaned" before the transfer to a healthy bank, the latter was negatively 
influenced. 
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differentiation between groups, can improve when used in a comblnation wlth other variables; strong 
correlatron among the mdependent vallables make a good dlstmctlon among the gloups, but do not 
score well for explanatory power; because of correlation among varlables, it is posslble to obtain two 
or more combinatlons of variables scoring similar results* one combination including those variables 
which were not included in the other model; in order to avoid bias, using the whole population would 
be ideal, however individual e.xceptions are necessary. 
Compared to other studies aimed at finding ~vhat variables were or were not slgnificant and 
calculated a regression including all the variables each year, or to studles strictly aimed at bankruptcy 
forecastlng, thls study focused on the comparability of scores during the perlod in order to trace 
banking behaviour durlng the whole period. 
There are two viewS regarding how the regulatory frame of the financial system should work': one 
supports strict regLrlation regarding capltal adequacy, bank reserves etc., whlle another view calls for 
a lax policy, Ieaving the system to "mark'et discipline". Stricter regulation means increased capitallza 
tion, smaller risk in the system as well as sl~naller risks of bank fallures, which together lead to smaller 
costs of failures. Ho¥vever, in thls case there is productivity loss. For SLlch a system, a weaker 
insurance system would suffice. 
On the other hand, if left to market l~Llles, banks lead a riskiel~ even if more profitable activity. 
Therefore, depositors need a stronger protection from the insurance system. 
In the case of the Amerlcan studies mentioned in thls paper, when Z-scores indicated deterioratlon 
of banking activity including bankruptcies (especially during the 80's), it was a sltuation cased by 
rislcy activity in the conditions offercd by a booming economy and a system with weaker rules, but 
a stlong msulance system Howevel dullng thc pelrod 1993 2002 mentroned In this study, Z-scores 
indicate the struggling of the Jap~nese baltks to make the passage from a heavy ruled system with a 
very passive deposit insurance system, towards a relaxed ruling system with an active deposit insurance 
system. 
In this paper, I did ~ot ~~~e~~!l~e v~:~~~abHe~ E~H~e ~E~e ~~~eq~~cy ~'{;~tSR oH" ti~e b~l~k ~~eSe~'ves, because 
they dld not perfonTl well, not improving the model. Thls is a proof of the fact that a change in policy 
regarding them In the present state would not lead to major changcs, having a negligible impact on the 
banks' management. 
The logarithm of non-perfomling loans was not found significant in the model and the probable 
explanations for this situation are: the fact that non-performing loans themselves are the result of past 
banking activity and the unreliable disclosure of data. During the period discussed the method of 
calculating non-perfonTring loans was changed a few times, each time making the category broader. 
This result, Indicatlng that the capital adequacy ratio, the bartk' reserves do not improve on the 
model, while the logarithin of non-perfonTring loans is not significant even if included in the chosen 
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